(1) Japanese Patent Application Laid-Open No. 2000-147129: 

"PERSONAL NEUTRON EXPOSURE DOSE METER AND NEUTRON DOSE RATE 
METER" 

The following is a translation of the abstract. 
[Abstract] 

[Problem to be solved] To provide a personal neutron exposure dose meter and a 
neutron dose rate meter capable of realizing a response of an effective dose equivalent. 

[Solution] A personal neutron exposure dose meter mounts a layer in which a converter 
such as boron 5 and a proton radiator 6 are mixed on a semiconductor detecting element 1. A 
neutron dose rate meter is achieved by employing a structure where a thermal neutron absorber 
having a neutron moderator and an opening surrounds a neutron detector. 
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[ffi*©sffi] se*©^«^aj^©«t«ti^@Atais 

j^Stf£LTtt, Radiation Protection Dosimeter/ 
{5f^ x-^ 3 > ^Of*i/3> ■ Fs>y r »J) . 

Vol.27. No. 3. P 1.4 5 — 1 5 6 (1 989) 
(felTfi£3fc8r#l £t>5> 4>*@#1¥USP322787G#&*R 

(&Tf&fcttff2£b*9> tests Snfc4cD*i*5. * 
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¥-©iiSi,>ii®*tt^fcteHiTSfc«>Cc\ #n>B©± 

k, ■?-*ie)©BirffiK:4>tt^©x^ji'^-*^3Sr-&*'a 
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ffl«r(,^. c©iea^ssfi*^-rsyc«)«c«. sc*t 
r. sx*;v¥-s©A*©»ea*^ffibfewn«% 

*^odj:*^-^h« n 0.5 eV OT© 
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OS. comic. »tfitt^A«Lte&#raWfrJ- 
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*©^*J^2 3 0 0 , C£iS<. JHXtt*5*b<HO£ 20 [0010] 

jBttZisvawiiUMmwha.b tow**-** memm* iMeveitoi^Af-*^ittf.{c 

C©fc»©a^YtK<fc3JK©«<fS£3W5;fcM> SW5!8g*. 1 0 K e VWT©x*/V=F-fcjf-34>1£ 
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DcE)*^-rJ:^«:-r-5ct*i^-cfea. — fs. *©{^m«:-30Tfe[T{cSi^t-S. 

««»tnt. 'J>t£ < t -bif^ttasi a»=&««t t o o 1 6 1 sr. QmwAwmsgtK^xm** 

i7ryYJ*<mi5<Dm<Dim^m^^wms s. ^is^iASss^sit©^. *te^ws©it^ 
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ef**s||?»a^SjSS : DcE)5:?SSr5©-CS,n« 1 t?«. *^SSJo^D(E){C«AJ?iJbr2o©fii^*i 

7r>fA*A**as-r-5«i:5(c»^rn««j;t». s *o. ^i©ffl^D 1 (E)^*^^^tL.fce 
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E<h"C&4. L*>U #H>©^«^2 3 0 0-Ci:lB 

M*f3.5 fl&4Sfc-at*5»). 1 nmeLtfC-Ctr&fr-? 
ft. #&93©Slii©JgJ£-cra. tfco&f&tt^t&tKK:!, 

^yn^i^Sl^as&Sg^bfc&^fe©^ 40 
^^t, *'P>©8tfgK£®yiXl/T<n*t>©#,t: 

fc, c©«^*'n>B«^tfcFa>rj£^Ti,>S*><=> > 
-?-©ISU^iS{^©^y 3>4©H©fc«)fCg^{tfcJ: 

^n>®©jgfiX*ioitMi^f). ffe^tt^cc^-rsa®?: 
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£ffitefl^T5**ffr&8j©S£S«Sl-rS C 

fWx * /V*--fc*tf S^tHS©IoS#tt4BI^ia3£ 

t?#*©r. §e^s^gjsg©iigi*>6fcsssu>. 
x- *rssE>5fl&rc«titK=i * ©esasjsg* 

i§£, Sft*tt-T-4©SSlSn .4 7MeV Oai^ 

(aiH. »*8Q J&i&tHig^tcAWU *©®g|flPffl-c 
^-E?l#£>Stf a*§i©?F8I8:l 0*zm 

JKTC*-0. cnJJl±©H3{C3>M'-^«:^rfc!S 
&tt«tcgfl«:£ 0 4 (, >. — ^BF> 7 5?x- £ #> 
P.^-r Si®iPigS©?R8I« 1 0 M e Vn tn&mhtj; 

s„ se-^-c. c©»jS©*iai^-cwsR^SK:=j>/< 

{C^a h>7^x-^^SiA*. *©±fc^D 

i-^i ~2 nnjissjirs©^ aaw-c*s„ . 

[0017] +tt^fflA»®Sfitf-ttJS^ffl©fcJ&. 4> 
M«iSfitf-l*A<*©liaSi5Ccil3g-r5fc«f), A»*©fe© 

<-ffitcc©*l4^T;u-^H*ttT-4^-c(,»s) -r 
y x - <djzz *pffi-r s c i tc j: d ^sssies*^ 

[0 0 1 8 3 ^«c. i!fetpteT4!glS*tt^©ii>J3: < <fc 

^*fetH^©Sfii^«M«c * s K^tJgfe: J: -o 
-^■^t'o h>^yx-^*g:wfc®i»KMfiij{cs€B 

■cifes. *^-c«; ^me^©AWtiiJ©ai@«^ai 
©— as^s^Jr^K^s-a-*. c©«fc5tcrsci{c 

[0019] S^K. *tt^«S^ti-fC-DHT^-<S. 

igfiSaiSgDCE)*^^^©^*^. 7 7 >hA 
*A(*%«S-r-5«k^«:^JiEm««i:(,». *tcMtc v tp 
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C0021] ^©^{circw:, l 
[o o 2 2] «T. *^o**««:-3i,»r3iwrs. 

9 FBB) 3 3 . SSjl^SBS 4KDW3 
5*»»Jlir-.*3 2«CJ|KBT3. 
>; ^3 erA^onagiSfcHJe-Ti. S3tcAft3 l (c 
4^»(*^;*tt^fflAM^St1- 3 2*H3ELfc«S8*^ 

r. ■ 

[0 0 2 3] H4«4£«»«tt}jR : F©«e^tfl£^lA 
' } .=? >*JBl»5.«^ | 5W:S*' n 
P - nS^ (P«> 8 *»JSW-6. C©&-£8<D«Sntt 

"BCn. <x)'L i 
■COamtl .47MeV x*^-***. fftBSW- 
l©£SJf 7f*J-C^e. iE7Lh*M>«ft*£AU C 

#:/n h>^x->6i*B£ftMB (SSL) fiSei/. 

e. jE?lh*ftD«flr*£4&U Cft**tftfflgflS&&i5:£<fc 

6t«Ef¥ffl (fSSL) *eci, KSfcl^f (^nh» 

N(l )=* • n • a • 1 
<SU * : tp&KDXmi (n/on 1 • S) 
n : 3>^-*©JR«Btt ( 
cr : &J5J&»rESl (bam) 
1 : 3>'<-£CDj*3 (cm) 
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* <DflM»K •) ffi 1/©8£SS 1 0 MM* . &£ffi©K*f S!J 
A3>f* ht?jg«re@l l«9l(Br. CO 

Ffsessio. i lKjgA^rxi 2 4En»n-rst. m 

£8 ©T5c££JB 7 #£#-5. .-*3WHWH*^F 1 ©31® 
JtfOTS&SSn. ^©BSRS<!:$>fllE#7'D h>^S?x-- 

ffl3ft**ji£&-9 /P»8©*«1 Ott. aft 
^nh^<DM««lfeitr«ftiablc. £tttc or <<>?>. 
a<SgE©AS*SSiftSBMbftK9 t* 1 0 0 AH@r©J¥3 
tc8Afc&Jft?ft*J:90e&&. coAttttCcJb&Da 
$ ■?> y z, =j *; x -*«wb*kw 4 t: <t tci -> 

iifeCDamtpg^ti^W^ l rt©^17-CS«* 

^as-rs. ^tt^ (Nth) tismm- airxoxm 
rt-LT. MHHHI1'4. -mMiMr5-cinrr«. 
tmniss 1 7 -c^ji/^sHH-r s. f^uss 1 7 nm u 

[0024] jj^USWJCfeWS^tfttoCDMffiW. &<D 
*tt^*S!Ka>5-c (»3) -Cm-rKSl£:«:SC b. a 
[0 02 5] 

- (fits ) 

«S?Wt4«*-r4W«t^- (o». 7*n h » CDS1SS 

[002 6] 3>^-dt4U-CCDsj«Ci>5©eESttaBtN 
[0027] 

- (tt4) 

50 a>fc«fcc;^y n>c{3<DS5@tt~7 nm-C*0. ii<ci> 
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[003 0]fiP%. *tt^©Alfi*^'-En <D- 1 

/zmtimhx&§Lmmot>ifimt?zifi, corns. io 

x*.jV=?-0 eVrt^+tt^AMx^jl^-E 

10Me Vt?lrmea<!:*-5*s, <gx*Jl/=F-©7a f- 
>B*P>©4»£»aTS£&3£«C«Str.5. @J4©H 

^fctfctfcl*P> 1 0 Mm) 5©JIJ51 c 

B. *©**ffla-rSa«lCD?RS*fiit&Uf5il-e«c4 20 

«C. #P>10 0%©JgJ?7Mm©J?i*tCtiS-fS3 0 

ph>-5s>x-£ 6 3%k. *©*!■«]*«;* 
(1p = ) 2mn©7 , n F^yx-^er^-?-^ >^ 

£f -S^P h>©{gx*;Mf--/£&©£K 5&s?J<ta^ttJ«: 

aa^-r. seo-c^s-a-rK^a^irtfcADjitfc 

SIB> 1.47 MeV©X^jV^-^oT*$0. Wrf- 30 
*£&amjffiSOTfc%<fc1S353ft£C<U;£&<,>. se, 

<0V. Cft6B0.3 ym OT©J?J*£bT®ffi©<gT 

[0031] &±mwbtc&5<,c. 
ttTiaAtt^stti b-c *, , ■ *© «fc 9 

tni©r. «s^««HMtfewtciottai»^ 40 
-ctso-e. »^*tt^©^Ei}iSg*±*a«jfcrsi±5-t± 

SCt^ttS, $?{^a5ttt£fc&«*P>?:gS 
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^4W-©Sia^=&[fiI±b. *tt^x*ji^-©£f&HK: 

[0032] 1 crp»# tci&o/cieaftgsMss 
©jc^as»R:^a-rsfe©T*s. spfe, a4©^- 

sKo>5©tftS*St,>«7*o h ^^5>x-*i&tRjK.P 

&P?ffir#-&. «r*J06©H»©*-^« I CRP®^ 
K«fc S^tS^x * iieagJS^fi (Af*^©§5S 
K€ctT) CRHKt/t*i9. HtOEPtt. #Hi6W© 

xEu«aa6©«as©i#tt4srr. ise 

tt9 c -*t*ft>|>tt?£lkl 0 0KeV*6 1 5MeV© 
ttHKR^UT ttl0 0KeV*»£|IM>f£H& 
©iaB*>f*JH2iH?TfflHl/fci CtlOHtKiaff-7 
B. C©*ia««Of i -**lll!lWtt:Jtiafe-c*<t(,»*>6 

[0033] *tt^{@A»«gfitfti. 03 tC^-TJ; 5 
«CA#©J»«K£*t3*lTflyiStt3. 
flUttMUHH-OttiEKKtl. A**>?.t5cgL3n-c<4 
<fW*#MI l/"Cff 9 H6B. Aft©saa5 

^B*-C. ^m40X40xl5an) ©^*«:^Stt% 
HSbTtf-3fc4>©t?*5. mi iCAWimmutcV r 

> b Artr©*tt^©i^547K-r. i&j$tti^^<D-^{j 
mm.stft<Dztn y^7v>x.-*tt tsKftrnzfe-rw. $, 

<B7r>fA3 0K9GiU. t!cSl*:i&f. -e©gja^ 

o-«iw*ttW(kffl3iHFifcAi*'ra. s^s. ^sn-«c 

AW-r^tptt^©x^;l/¥-BAlf*14^©x^;U^- 

rt©3»<-if©as. mm. rwjv v>vv 
[0034] u±nwbtci&mm<DQ&?mAimm 
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[003 5] ft*J. 04©|®&0J-e«. tiL&#U>&m 

[0036] H8 K*^04Jtt^fflSO«2 ©HJS 
W=£^T. 2^6fe^-C». gaPS&©a*tfD>«5 0Sr 

^mmkmm^ i (csw. ^©gapasjcT'n h 

«©P3Pgp©BS (!3PSB^R<0«^tt-e©aS) «n 
WTTC <tK «fc ^Tffig©J£R©*P>£J&iS-r 

c©«fc5K^bfc#a>«£^fmBfB-?-i 

[ o o 3 7 ] ^hsswc4b^-c si i ommw mm 
i o o 3 8 ] m 9 tc*^ncDm 3 oymmzmr . #si 

3£tf*tttt. SS*&^KMLT©#Wi®*ffctti23<S: 
L/fcfe<D-C*5. T'P F>-55?x-*5 SB, 04©JB 

[003 93010 {C*?69i©*4©ia6W*^-r. * 
*fifci&U *©±M&*3S*£r*ft^«, 0Rtfr;u 

J:S«<l8ffi;C«ft<*©Jf©J¥S:£+#iC<!:«5. J&fp 
^©t&tfi^fcftiS^ft:^©-?**. 

[0040] «±<DS*^WC*J^TB. f&*P&* i© 

LTS<^«i^:&#££S#stf&r&ntff6©!gj 
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[0041 ] <«e. ^tt^awt-xi-cj^s. 
[0042] 01 iB, ^##t£?ias^3f-©--igi& 

*HP»D*S*l+t£FRiKft 3 -CA#£fl«-r 3 7 7 
4 0 *fgttfc€><D-Cife S. *t4^©^m<t-^tt«-^->— 

^P*/Myr?|-S]J©«Cl*^IH!!l@S6 0«:^5 0 CO® 

nTzmmmtzmmx- si 2«, *#si9i©*f£ 

^ffiSi5©^@*jKT. 04r^O?t*«*«iaiS4 
SB©***? F 5 2 A&&£©&i£&TKlK#3©#£i«: 

swa. hi 2ta. m&imms&-i*2t\'rz&m 

ir-Z + » Ktf^JROffiL©*^-^^ 
Tj^iBgL-CUS. ^S^ff-©tt^P>AStT£S&#t$ 
^- (Nth) ». JRitt&HRiDHtS <»: WP£o«£2Ct- 

Sftt? (Nf) l3a^14^!R)R»3{CKiRSn4t<J: 

1 fiKD&ZM 7 -C'JRft 3 

[00431013 «*tt^tBS©flBS<!;ftW^I+a'J 
Bft6-0o:rtiyj'|||a**i?f-. «ftt^tHS©«jStt 
04{C^-rfe<D£^«-C*5©-CSi^fi#BS-rS. 
iSftiUiiSSeoB. **ffj{c»04iim;r*s*i, 

^fju-fie. tftHissi 7%2ansi8:», ^ 

b^tt^rs*>5-5eeUi©x^ji/^-4fe-5i$ii 

[OO443014K, *^©4'tt- : f L i^a$tt©x* 
g5a{$j?^/-{^^-*K:L,-Cp-ifcife*-c*>.5. c©i 

t ©^tt^as^tt©^ ft «jt[±aa«T© i fe o t? * 

[0045] 

iKn>©tas : 20(111 

-fn V~s ; 7~Jx-—%W :2mm 
^tt^KJR^raPth :7 0%(S3P3O (H3 0. 
5mm©* F 5^ A) 

[0046 1 015 «*^BJCDttJtt^fafi¥H-©I&gi 
»8 Omn©4>©-C*?)C01 4©?SMftJ18 Omm©^- 



(8) 



13 



m*iP,fcW6^J5:«fc9«:. #2y5?©#&^*8SWDft; 
Sttft4<tt?4> ?> 1 5 Me V<D3-*fr¥-mmc t>tc 

\m.M e V&±T®&tfi&TT *„ 
[0047] fcLkSJHB btc& 5 tc. *ttT«a*J??:IS 

fc. 6Lh©8Wli-Ctt. *tt?*MtW«l»Lfc*i. M . 
«Wt?«*«»t»*©HPtt*«ttl/r *fH8 10 

oiyr^f, ja23S8*-*. -^-^-M-S^Cc 
^-r*C&*ninirc*0. *Btt&»rU>«£S*ll 

[ 0 0 4 8 ] 111 6 fSt»Q©JB2©ifi&¥*K*lt© 

jtftff*****. ctiB. ftEffm«inrr«^a(>9t(<:is 
fc&©-c*s„ ^*#«m*Rms4 o «4>akw»'. 

T. tHMBft 6 .0 1 9 s - *XHat«dtrffiq%It8 2 0 tc 
215. ifi&TttS* 2 «#HS*>*<D60tt*ft3 * ^ ifi 
ff<ttS. 4>tt?4ratt2©»ffimK:£i>rattfcr 

#2 ©j|5tfc(WWBKrt«:tt* e <t{cJ:oT. *g|3jfi=#£ 

tt*H*<feli**5Vr . C ©*S*:fc6 big J; 5 CC 

30 

[ 0 0 4 9 ] C ©SSBSSIfcS^t?. &LT<D&&mtf% 
*. fbtii. 01 8ttiE*«:©*ft^«a«:20a-^* 
±Xi7v YVtcfm^rfiir. 01 9tt-e-©iEB0£^ 
"T. *t4^HJS4 0«l,» , rti«>**!CStf-5. 02 0 

«tJfCtr*fc©C*.5. 018. 019. 02 0-C?^* 

[00503 02 1 \m$®r?-mi&3 ©fggCCK^-2. 
fflBW**"T. HZ l"CttiMtHeK#2©rt»tt:HP 40 
»©**«l«*'tt-f«iR#3*Ktt"Cl»S. 02 2«*tt 
*^<*2«b*ttWJIlWi4 0©IB«:. E§Pgp©*Si^ 

[ 0 0 5 1 ] 0 2 3 <C2tsR9rCfHM$tlSfi^K>8QlF» 

*fna©««*j«w»tt? iottsajfcsswa «*§©& 
xtmtc * s , msm b glbMRM e v©«34>tt? 1 

«Effil*i8l/-c&a-r4 h :/©8K«ift-C*S. so 
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?SiSffiBJ«T«r^©Sil5ffi-CfeS. w*)l> 
£A. B*5t,>«BJ£Lb-C^e{CiSWSCi{CJ;-,-c; 

HJ^FSO-rSCi^^gKBItgi&S (013©ftgiJ@ 



©jafflffiffijjsi©rjj:v». 

[0052] Sfc. J»(JHtT«iR««:*JV>Tfc7Kn^. 

Y s A©ftjg«ce#*.- _fc^U/c 
S!*S^-cttJ»*tt^lRiR#©0Pik'Cf!il*tt^R»©l* 
«JMt«W9l/Ct»**«. 0M»tt^RRiRf*©J?3%^A 

* c ice j: -i-c b&m.sm\x*im-v$>2>. 
[0053] KtcmAwmmmfttnmc. tuns?* 

[0054] A#©^l8-rS7 r > KA4 L-C. t«f 
[0055] BLhOWWKfc^Ttt, 4ittTWU 

g#ig^s£*©i^*j^rsi§^ot>-t»^ 

fc. l/*>l/, *1£?^ft^4>1£?aWfltt»**«* 
^ASCi{CJ:.o-C||^«©i6S*a:ASCi*ir* 
5. -&C-C. *tt?^UJSef*«^6^»SS©j£^«: 

^^©JPS^gC^-SCiK^o-C. «f^*SS^ 

tf^frcieartS!ass©j£^% j^^-s c & pjib-c* 
*. c©js^. jeanaafi©j£s*i^-rs4'tt^igi 

.•Wffl^ H e HtWTc fc Jrt ». 
[0056] S^k:. feLhwiii^-Ct*. * t£*&a#-?> 

ItiMtciS o-cut * ttT ^AW 0-c < 
•s^iojttKS^na^iE.. -e©^isj©*K:*ttT-S5i# 

[0057] 

[0 1 ] *^W©*tt^lAtti®S«it©* 1 ©HS60I] 
=Sr^-r0Cab5. 

[■2]IOWa^SlNIF£>t>ttTttIUK>lSS. 7t 
>hA©jSgS.^A4*J-*^-^^^ h^t©B5«4 
^L/cfc©r*S. 

[03] *IW©+ttm^tj»«UHM>Ai*H3ett« 
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[05]«Elfc&N (1) £3>A-*<DJ?<*©KI&£ 
0T*3„ 



(9) 2 0 0 0 - 1 4 7 1 2 9 

16 

[016] *|6^<DcfttT«IS^H-©m2©SliSW?rm 

[0 1 7 ] *&w<D$m-mmmn<Dmz<Dm&w<Dm 

[018] ^IS^Otf'tt^^S^ttcOflSOlliSW^Tnr 

t0 19] 01 8{c^-Tflfe©JliSf!|<DBfffi0-c*5. 
[020] *|6«CD*tt^«iS$fi-©flk©SltSWI*m-r 



[09 ] *mi<D*&?mAimmMkst®m3<Dmi&M 
[0io] &mi<o*m L mAwm&R<D&4 <omm 
[011] *^K<D*tt^s^itcDM i <Dm&mz™ 

•T0-C*-5. 

[0 1 2 ] m i o^ssMcD*tt^msp©«S0*^-r 
0r*s. 



[02 1] $4»14^K)K#*#te^a#©l^«ciS:W 

^S^tt<Dl«SW*7S-r0-C* 5. 
[02 2] &*tt^©JK#£*f£^m©rtfflJtCi&W 
fc*tt^it^^H-<D3I^W : Sr^-r0-O*-S. 
[02 3] *^T?H-?IISnsm-^CD?fiiS^CT=S:7nf 

0- O&5. 

1- zmtmmsz^ 4. io 5-"#a>. 6 

•••^nhV5yx-d!, 7-"S2Jf, 8-PJS, 9 "ft 



[013] ira-raffiSOtta&fikttttfHHBBBOO 20 <ttU*. 1 1HRHMW. 1 13-3 



v ^iS04^T0-C*5. 
[014] ^HO^&^S^tKDf^StSftJl?: 
g*.fc£ *©x*;V^-it;S4^-r0-cS)S. 

[015] *^cd tp&HUKiftu&s i zmm&m * 



>?>ir-> 1 4"-«fBW».: 1 5 ~*uisjm», i 

6-f^d"jS*-$, 1 7 -IHSHIS. 18 -iff? 
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